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What is claimed is: 



1 . An ipolated nucleic acid molecule, wherein said isolated nucleic acid 
molecule comprises a first nucleic acid sequence selected from the group consisting of: 

(a) \ a second nucleic acid sequence which has at least 55% identity 
5 SEQ E) NO: 1 , SEQ BD N0:7, or SEQ ID NO: 1 3, wherein said identity can be 

determined using a DNAsis computer program and default parameters; 

(b) aUhird nucleic acid sequence which has at least 95% identity to 
SEQ ID N0:4, SEQ ID NO: 10, or SEQ ID NO: 16, wherein said identity is determined 
using the DNAsis computer program and default parameters; 

10 (c) a fourth nucleic acid sequence which encodes a first amino acid 

sequence which has at leasft40% identity to SEQ ID N0:2, or SEQ ID NO: 14, wherein 
said identity is determined ireing the DNAsis computer program and default parameters; 

(d) a fifthuiucleic acid sequence which encodes a second amino acid 
sequence which has at least 90% identity SEQ ID N0:5, SEQ ID NO:8, SEQ ID NO: 1 1 

15 or SEQ ED NO: 17 wherein sain identity is determined using the DNAsis computer 
program and default parameter; 

(e) a sixth nicleic acid sequence which is an allelic variant of SEQ ID 
NO: 1 , SEQ ID NO:4, SEQ ID r\o:7, SEQ ID NO: 1 0, SEQ ID NO: 1 3, or SEQ ID NO: 1 6; 
and 

20 (f) a seventh rtucleic acid sequence complementary to the second, 

third, fourth, fifth or sixth nucleic\acid sequence. 

2. The isolated nucleidL^cid n^lecule of claim 1 , wherein said isolated 
nucleic acid molecule comprises aift eighth nucleic acid sequence selected from the group 

25 consisting of : 

(a) a ninth nucle^d sequence which has at least 70% identity to 
SEQ ID NO: 1, SEQ ID NO:7, or SEQ ID NO: 13, wherein said identity is determined 
using the DNAsis computer program and default parameters; 

(b) a tenth nucleic ^pid sequence which encodes a third amino acid 
30 sequence which has at least 70% identity to SEQ ID NO:2, or SEQ ID NO: 14, wherein 

said identity is determined using the DNAsis computer program and default parameters; 

(c) an eleventh nucleic acid sequence which is an allelic variant of 
SEQ ID NO: 1 , SEQ ID N0:7, or SEQ BDi NO: 13; and 

(d) a twelfth nucleic ac|d sequence complementary to the ninth, tenth, 
35 or eleventh nucleic acid sequences. 
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3. An isolAted nucleic acid molecule, wherein said isolated nucleic acid 
molecule comprises a first nucleic acid sequence selected from the group consisting of: 

(a) a Seconal nucleic acid sequence comprising at least 70 contiguous 
5 nucleotides of SEQ ID NO: 1 , SEQ ID N0:7 or SEQ ID NO: 13; 

(b) a third nucleic acid sequence comprising at least 350 contiguous 
nucleotides of SEQ ID NO:4, SEQ ID NO : 1 0, and SEQ ID NO: 1 6; 

(c) a fourth nucleic acid sequence comprising at least 450 contiguous 
nucleotides of SEQ ID NO: 19; 

10 (d) a fifth nucleic acid sequence which encodes a first amino acid sequence 

comprising at least 20 contiguous residues of the sequence shown in SEQ ID NO:2, and 
SEQ ID NO: 14; \ 

(e) a sixth nucleid acid sequence which encodes a second amino acid 
sequence comprising at least 100 contiguous residues of the sequence shown in SEQ ID 

15 N0:5, SEQ ID NO:8, SEQ Id\nO: 1 1 , or SEQ ID NO: 17; 

(f) a seventh nuclei acid sequence which encodes a third amino acid 
sequence comprising at least 200 contiguous residues of the sequence shown in SEQ ID 
NO:20; and \ 

(h) an eighth nucleic acid sequence complementary to the second, third, 
20 fourth, fifth, sixth or seventh nucljeic acid sequence. 

4. The isolated nucleio acid molecule of claim 3, wherein said isolated 
nucleic acid molecule comprises a ninth nucleic acid sequence selected from the group 
consisting of: /^T^\ 

25 (a) a tenth nucleic Acid sequence comprising at least 1 50 contiguous 

nucleotides of SEQ ID NO: 1 ,/sEQ ID lkO:7 or SEQ ID NO: 13; 

(b) an eleventh nucleic aciW^quence comprising at least 500 contiguous 
nucleotides of SEQ ID NO:4,\SEQ KmO?7rgEQ ID NO: 10 or SEQ ID NO: 1 6; 

(c) a twelfth nucleic acid sequence comprising at least 700 contiguous 
30 nucleotides of the sequence shown in SBQ ID NO: 19; 

(d) a thirteenth nucleic acid sequence which encodes a fourth amino acid 
sequence comprising at least 50 contiguous residues of the sequence shown in SEQ ID 
NO:2orSEQIDNO:14; \ 

(e) a fourteenth nucleic acid sequence which encodes a fifth amino acid 

35 sequence comprising at least 200 contiguous residues of SEQ ID N0:5, SEQ ID NO:8, 
SEQ ID NO: 11 or SEQ ED NO: 17; ^ 
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(f) a fifteenth nucleic acid sequence which encodes a sixth amino acid 
sequence comprising least 300 contiguous residues of the sequence shown in SEQ E) 
NO:20; and 

(g) a sixtednth nucleic acid sequence complementary to the tenth, eleventh, 
thirteenth, fourteenth or fifteenth nucleic acid sequence. 



in 



5. An isolated nucleic acid molecule, wherein said isolated nucleic acid 
molecule comprises a fi^t nucleic acid sequence selected from the group consisting of : 

(a) a second nucleic acid sequence which is selected from the group 

10 consisting of SEQ ID NQl, SEQ ID N0:4, SEQ ID N0:7, SEQ ID NO: 10, SEQ ED 
NO: 1 3, SEQ ID NO: 1 6, alid SEQ ID NO: 1 9; 

(b) a third nucBeic acid sequence which is selected from the group consisting 
of SEQ ID N0:2, SEQ ID Wo:5, SEQ ID NO:8, SEQ ID NO: 1 1 , SEQ ID NO: 14, SEQ 
ID NO: 1 7, and SEQ ID Nq:20; 

15 (c) a fourth nucleic acid sequence complementary to the second, third or 

fourth nucleic acid sequence 



20 



25 



30 



35 



6. A recombinant vector comprising at least one nucleic acid molecule of 



claim 1. 



1. 



A fusion construct comprising at least one nucleic acid molecule of claim 



8. An isolated nucfeic acid molecule of claim 1, wherein said isolated nucleic 
acid molecule comprises a fusiop sequence. 

9. A recombinant coffc^nqprising at least one nucleic acid molecule of claim 

1. 



IgG |eavy chain protein, wherein said protein 

ed by the isolated nucleic acid molecule of 



10. An isolated can 
comprises an amino acid sequ^nc^ en 
claim 1. 

11. An isolated theWanlFfe IgG heavy chain protein, wherein said protein 
comprises an amino acid sequencelencoded by the nucleic acid sequence of claim 2. 

12. A canine IgG heavylchain protein, wherein said protein comprises an 
amino acid sequence encoded by the isolated nucleic acid molecule of claim 3 or an 
amino acid sequence selected from trae group consisting of SEQ ID N0:2, SEQ ID N0:5, 
SEQ ID N0:8, SEQ ID NO: 1 1 , SEQ ID NO: 14, SEQ ID NO: 17, or SEQ ID NO: 19. 

13. An isolated protein, wHerein said protein comprises an amino acid 
sequence encoded by the isolated nucleic acid molecule of claim 4 or an amino acid 
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sequence selected from the group consisting of SEQ ED NO:2, SEQ ID NO:5, SEQ ED 
NO:8, SEQ ID NO: 1 1 , S EQ ID NO: 14, SEQ ID NO: 17, and SEQ ID NO: 1 9. 

14. An isolated antibody selective for a protein of claim 10. 

1 5. An isolate d cell comprising at least one protein claim 10. 

16. An isolatdi fusion protein comprising at least one protein claim 10. 

17. A method to detect IgG nucleic acid comprising:: 

(a) contacting an isolated the isolated nucleic acid molecule of claim 1 
with a putative IgG nuclei* acid-containing composition under conditions suitable for 
formation of a heavy chaiii|of canine IgG nucleic acid molecule/IgG nucleic acid 
complex; and 

(b) detecting the presence of IgG nucleic acid by detecting the heavy 
chain of canine IgG nucleic\acid molecule/IgG nucleic acid complex. 

1 8. A kit, comprilsing a container comprising at least one composition selected 
from the group consisting ofl 

(a) the isolated nucleic acid molecule of claim 1 ; 

(b) a protein encofled by the isolated nucleic acid molecule; 

(c) an inhibitor of me isolated nucleic acid molecule; and 

(d) an inhibitor of the protein encoded by the isolated nucleic acid molecule. 



19. An isolated nuclbic acid molecule selected from the group consisting of: 

(a) a first isolated nucleic acid molecule comprising at least 75 
contiguous nucleotides identical Vn sequence to an at least 75 contiguous nucleotide 
region of SEQ ID NO:48, SEQ E^ NO:49, SEQ ID NO:5 1 , SEQ ID NO:52 or SEQ ID 
NO:53; and 

(b) a second nujpl^ acid molecule comprising a nucleic acid sequence 
that is at least 90 percent identical in sequence to SEQ ID NO:48, SEQ ID NO:49, SEQ 
ID N0:5 1 , SEQ ID NO:52 or ^EQ \p Nq):53, and a fragment thereof, wherein said 



fragment is at least 80 nucleot 
determined by a DNAsis™ co 



des i^Uength, and wherein said percent identity can be 

[program with a gap penalty set at 5, the number of 
top diagonals set at 5, a fixed gap penlalty set at 10, a k-tuple set at 2, a window size set at 
10 and a floating gap penalty set at 101 

20. The nucleic acid moleciile of Claim 19, wherein said isolated nucleic acid 
molecule encodes a protein comprising temino acid sequence SEQ ID NO:50. 

21 . A recombinant moleculelcomprising the nucleic acid molecule of 
Claim 19 operatively linked to a transcrintion control sequence. 
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22 

Claim 19. 
23 

19. 

24 



A recombinanjUqxus comprising the isolated nucleic acid molecule of 



A recombinWniseH^comprising the isolated nucleic acid molecule of Claim 



An isolated nucleic acid molecule selected from the group consisting of: 

(a) a first nucleic acid moleculo^having at least 40 contiguous 
nucleotides identical in sequence to at least 40 comtiguous nucleotide region of SEQ ID 
NO:54, SEQ ID NO:56, SEQ ID NO:57, SEQ /) NO:59, SEQ ID NO:60, SEQ ID 
NO:62, SEQ ID NO:63, SEQ ID NO:64,SE(W) NO:65, SEQ ID NO:67, SEQ ID NO:68 
or SEQ ID NO:70; and 

(b) a second nucleic ac^ molecule comprising a first nucleic acid 

sequence that is at least 80% identical sequence to SEQ ID NO:54, SEQ ID NO:56, 
SEQ ID NO:57, SEQ ID NO:59, ^/ ID NO:60, SEQ ID NO:62, SEQ ID NO:63, SEQ 
ID NO:64,SEQ ID NO:65, SE(^^NO:67, SEQ ID NO:68 and SEQ ID NO:70, and a 
fragment thereof, wherein said^^gment is at least 50 nucleotides in length, and wherein 
said percent identity can be determined by a DNAsis'^^ computer program with a gap 
penalty set at 5, the numb^ of top diagonals set at 5, a fixed gap penalty set at 10, a k- 
tuple set at 2, a windoW^ size set at 10 and a floating gap penalty set at 10. 

25. The/nucleic acid molecule of Claim 24, wherein said isolated nucleic acid 
molecule encod^a protein comprising an amino acid sequence selected from the group 
consisting o^^Q ID NO:55, SEQ ID NO:58, SEQ ID N0:61 , SEQ ID NO:66, and SEQ 
ID NO:69. 

26. An isolated nuclAic acid molecule selected from the group 
consisting of: 

(a) a first nucleic acid molecule comprising a first nucleic acid 
sequence encoding a first protein selected from the group consisting of: 

(i) a second protein that is at least 85 percent identical in 
sequence to SEQ ID Np:50, wherein said percent identity can be 
determined by the DN/kis^^^ computer program with a gap penalty set at 
5, the number of top cnaAonals set at 5, a fixed gap penalty set at 10, a k- 
tuple set at 2, a windiw ske set at 10 and a floating gap penalty set at 10; 
and 

(ii) a third proteki comprising a fragment of at least 45 
contiguous amino acids identical in sequence to an at least 45 contiguous 
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amino acid sequence of the second protein; 

(b) a secondinucleic acid molecule comprising a second nucleic acid 
sequence encoding a fourth protein that comprises an at least 40 contiguous amino acid 
region identical in sequence to alp at least 40 contiguous amino acid region of SEQ ID 

5 NO:50; and 

(c) a third nuclpic acid molecule complementary to the first or second 
nucleic acid molecule 

27. The isolated nucleidacid^rnblecule of Claim 26, wherein said isolated 

nucleic acid molecule comprises a ripclpic acid sequence encoding an IL- IBRD 1 protein 
10 of at least 45 contiguous amino acmLm lejigth, wherein said nucleic acid sequence 

comprises an at least 135 contiguous uiucleotide sequence identical in sequence to at least 
135 contiguous nucleotide region of q|EQ ID NO:48, SEQ ID NO:49, SEQ ID NO:51, 
SEQ ID NO:52 or SEQ ID NO:53. 

15 28. An isolated nucleic acid molecule selected^from the group consisting of: 

(a) a first nucleic acid molecule conflprising a first nucleic acid 

sequence encoding a first protein selected from the sroup consisting of: 

(i) a second protein comprising an amino acid sequence that is 

at least 70 percent identical in sequence to SEQ ID NO:55, SEQ ID NO:58, SEQ ED 

20 NO:61, SEQ ID NO:66, and SEQ ID NO:69yWherein percent identity is determined by a 

DNAsis™ computer program with a gap penalty set at 5, the number of top diagonals set 

at 5, a fixed gap penalty set at 10, a k-tupie set at 2, a window size set at 10 and a floating 

gap penalty set at 10; and 




(ii) a sefcj^d protein comprising a fragment of at least 40 
25 contiguous amind^cms identical in sequence to an at least 40 contiguous 

amino acids of^tlfe^rst protein; 

(b) a second nucleic acid molecule comprising a second nucleic acid 

sequence encoding a proton that comprises an at least 30 contiguous amino acid region 

identical in sequence to'^n at least 30 contiguous amino acid region of SEQ ID NO:55, 

30 SEQ ID NO:58, SEQ'iD N0:61 , SEQ ID NO:66, and SEQ ID NO:69; 

(cY/ a third isolated nucleic acid molecule 

complementary^o the first or second nucleic acid molecule. 

29y/ The nucleic acid molecule of Claim 28, wherein said protein binds to 
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canine IL-13, as measured by it^^bility to inhibit IL-13-stiniulated TF-1 cell 
proliferation. 

"3U! Tlhe nucleic acid molecule of Claim 28, wherein said isolated nucleic acid 
Molecule comprises a nucleic acid sequence that encodes an IL-13Ra2 protein of at least 
40 amino acids in\ength, wherein said nucleic acid sequence comprises an at least 120 
contiguous nucleotiue sequence identical in sequence to an at least 120 contiguous 
nucleotide region ofWq ID NO:54, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:59, 
SEQ ID NO:60, SEQ V) NO:62, SEQ ID NO:63, SEQ ID NO:64,SEQ ID NO:65, SEQ 
ID NO:67, SEQ ID No\68 or SEQ ID NO:70, wherein said isolated nucleic acid 
molecule does not hybridize under conditions comprising hybridization at 65 °C in 0. 1 X 
SSC followed by washingVt 65 °C in 0.1 X SSC with the third nucleic acid sequence 
selected from the group corilfisting of SEQ ID NO:95, SEQ ID NO:96, SEQ ID NO:97 
and SEQ IDNO:98. 



TT, An isolated J&rotein selected from the group consisting of : 

15 (a) a first Wotein comprising an at least 40 contiguous amino acid 

region identical in sequence t(^an at least 40 contiguous amino acid region of SEQ ID 
NO:50; and 

(b) a second ^otein comprising an amino acid sequence that is at least 
85 percent identical in sequence to amino acid sequence SEQ ID NO:50 and a fragment 
20 thereof, wherein said fragment is at least 45 amino acids in length, wherein percent 

isis™^omputer program, 
{n ^f Qlaim 31, wherein said protein is encoded by a 
4g anJptneasJ/120 contiguous nucleotide region identical 
bus nucleotide region of a nucleic acid sequence 
25 selected from the group consisting of ^EQ ID NO:48, SEQ ID NO:49, and SEQ ID 
NO:52. 

33. An isolated antibody thai[ selectively binds to the isolated protein as set 
forth in Claim 3 1 . 

34. An isolated protein selected from the/group consisting of: 

(a) a first protein comprising a4irst amino acid sequence of at least 30 
amino acids in length, wherein said first amino acid sequence has at least 30 contiguous 
amino acid region identical in sequence^^ least 30 contiguous amino acid region of 

SEQ ID NO:55, SEQ ID NO:58, SEQ>^N0:61, SEQ ID NO:66, or SEQ ID NO:69; and 

(b) a second prot^fi^mprising a third amino acid sequence that is at 

35 least 70 percent identical in sp^nce to SEQ ID NO:55, SEQ ID NO:58, SEQ ID NO:61 , 



thereof, wherein said fragment is 
identity can be determined by a DJ 

32. The isolated prot^ 
nucleic acid molecule comprisii 
in sequence to an at least 120 cc 
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eof, wherein said fragment is at 
is determined by a DNAsis'^^ 




SEQ ID NO:66, or SEQ ID NO:69, and a fragment- 
least 40 amino acids in length, wherein percent 
computer program. 

35. The isolated proteiR&E^aim 34, wherein said first protein is encoded by a 
nucleic acid molecule coi^t^fnglan^t least 90 contiguous nucleotide region identical in 
sequence to an at le^w contiguous nucleotide region of SEQ ID NO:54, SEQ ID 
NO:57, SEQJJ^O:60, SEQ ID NO:63, SEQ ID NO:65 or SEQ ID NO:68. 

A chimeric nucleic acid molecule encoding a fusion protein comprising: 

(a) \ a nucleic acid molecule encoding a carrier protein dornain; and 

(b) V nucleic acid molecule encoding a canine IL- 1 3Ra protein 




15 



20 



25 



37. TheVhimeric nucleic acid molecule of Claim 36, wherein said fusion 
protein further comprises a linker sequence. 

38. The chir^eric nucleic acid molecule of Claim 36, wherein said carrier 
protein domain is an irnf^^globulin Fc region. 

39. The chimera^ucleic acid molecule of Claim 36, wherein said carrier 
protein domain is a canme immunoglobulin Fc region. 

40. The chimeric nucMc acid molecule of Claim 36, wherein said carrier 
protein domain is a canine immunoglobulin IgG Fc region. 

41 . The chimeric nucleic acid molecule of Claim 36, wherein said IL-1 3Ra 
protein domain is a canine lfe-4^3Ral protein domain. 

42. The chime/cWi£jeic acid molecule of Claim 36, wherein said IL- 1 3Ra 
protein domain is a caninelL\l3Ra2 protein domain. 

43. The chinieric nucleic acid molecule of Claim 36, wherein said chimeric 
nucleic acid molecule e^^KPrises a nucleic acid sequence selected from the group 
consisting of SEQ ID SEQ ID NO:74, SEQ ID NO:77, SEQ ID NO:80 and SEQ 
ID NO:82. 




44. TheVhimeric nucleic acid molecule of Claim 36, wherein said nucleic acid 
molecule encoding said IL-13Ra protein domain comprises a nucleic acid sequence 
selected from the grou^consisting of SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:52, 
SEQ ID NO:54, SEQ ID^O:57, SEQ ID NO:60, SEQ ID NO:63, SEQ ID NO:65, and 
SEQ ID NO:68. 

45. The chimeric; nucleic acid molecule of Claim 36, wherein said chimeric 
nucleic acid molecule comp^es said nucleic acid molecule encoding said carrier protein 
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domain on the 5' end of said chimeric nucleic acid molecule and said nucleic acid 
molecule encoding said IL-roRa protein domain on the 3' end of said chimeric nucleic 
acid molecule. 

46. The chimeric nVicleic acid molecule of Claim 36, wherein said chimeric 
nucleic acid molecule comprises said nucleic acid molecule encoding said IL-13a protein 
domain on the 5' end of said chimeric nucleic acid molecule and said nucleic acid 
molecule encoding said carrier pJptein domain on the 3' end of said chimeric nucleic acid 
molecule. 

47. A fusion protein coAiprising: 

(a) a carrier protein domain; and 

(b) a canine IL-1 3^a protein domain. 



15 



20 
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25 



48. The fusiOTUf^ptein of Claim 47, wherein said IL-13Ra protein domain is 
selected from the group^>hsi«ting of a canine IL-13Ral protein and canine IL-13Ra2 
protein. ^ 

49. The fusion^c^in of Claim 47, wherein said fusion protein comprises an 
amino acid sequence selecfmlrom the group consisting of SEQ ID NO:72, SEQ ED 
NO:75, SEQ ED N O:78, andS^Q ID N0:81. 

fusion protein of Claim 47, wherein said IL-13Ra protein domain 

acid sequence selected from the group consisting of SEQ ID NO:50, 

ID NO:58, SEQ ID N0:61, SEQ ID NO:66, and SEQ ID NO:69. 
apeutic composition that, when administered to a canid, regulates an 
immune response m said canid, said therapeutic composition comprising a therapeutic 
compound selected from the group consisting of: 

(a) a ptotein selected from the group consisting of a canine IL- 1 3Ra 
and the fusion protein of cl\im 47; 

(b) a mimVtope of said protein; 

(c) a multimeric form of said protein; 
an isolated nucleic acid molecule encoding the protein of (a), (b), 



(d) 



30 or (c); 



an antibody that selectively binds the protein of (a), (b) or (c); and 
an inhibitor identified by its ability to inhibit the activity of the 



protein of (a), (b) or (c}^ 



52. The composition ©tClaim 51, wherein said composition is selected from 
35 the group consisting of a naked njJfefeotide vaccine and a recombinant cell vaccine. 

53. A method to regulate an in^mne response in a canid, said method 
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comprising administering to said c^nid^herapeutic composition of Claim 51. 

54. A method to prodp^^ canine IL-13Ra protein, said method comprising 
culturing a cell capable of ejs^esstng said protein. 

55. A method to identify a compound that inhibits the activity of a canine IL- 
5 1 3Ra protein, said methon comprising: 

(a) contocting an isolated canine IL-1 3Ra protein with a putative 
inhibitory compound under\conditions in which, in the absence of said compound, said 
IL-13Ra protein has IL-1 3 Handing activity; and 

(b) determining if said inhibitory compound inhibits said activity. 
10 56. The method ofVllaim 55, wherein said canine IL-13Ra is selected from 

the group consisting of a canine IL-13Ral protein and a canine IL-13Ra2 protein. 

57. The method of Ojaim 55, wherein step (a) further comprises a canine IL- 
13 protein. 

58. An assay kit to iddbjify-ao^nhibitor of canine IL-13Ra protein, said kit 
15 comprising: 

(a) an isol^ed cknine IL-l/3Ra protein; and 

(b) a means for d^^Qxx¥¥mmg inhibition of an activity of canine IL- 
13Ra, wherein said means eiV^blps tne detection of inhibition, wherein detection of 
inhibition identifies an inhibitor of tHp ability of said canine E.-13Ra protein to bind IL- 

20 13. 

59. The kit of Claim 58, wfcerein said kit further comprises a IL-1 3 protein. 
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